Except for Al. gallisepticum, all strains were propagated on ox-heart infusion broth. [Equal amounts (w/w) of ground ox heart and tal) water were boiled for 20 min, the resulting liquid was poured off and retained, fresh tap water was added, and the process was repeated. The resulting liquid was combined, 1 % peptone (Difco) and 0.5% NaCl (w/w) were added, and the pH was adjusted to 7.7 with 5 N NaOH]. The oxheart infusion broth contained 1.4% agar, 2% Tryptose (Difco), 20% horse or swine serum (swine serum was used to propagate .ll. pneutmoniae), 1:2,000 parts thallium acetate, 100 international units of penicillin per ml, and 3% yeast autolysate. The final pH of the medium was 7.8.
The ubiquity, importance, and uniqueness of members of bacterial order X, the Mycoplasmatales, is becoming increasingly evident. Certain unique features of these organisms have been revealed only in electron micrographs of thin sections of a limited number of species and strains (Edwards and Fogh, 1960; Freundt, 1960; Ruys and Van Iterson, 1961; Sharl), 1960; Van Iterson and Ruys, 1960a, b pulmonis (strain Ash), Al. salivarium PG 20, and M. spumans (strain c 48 a) were examined.
Except for Al. gallisepticum, all strains were propagated on ox-heart infusion broth. [Equal amounts (w/w) of ground ox heart and tal) water were boiled for 20 min, the resulting liquid was poured off and retained, fresh tap water was added, and the process was repeated. The resulting liquid was combined, 1 % peptone (Difco) and 0.5% NaCl (w/w) were added, and the pH was adjusted to 7.7 with 5 N NaOH]. The oxheart infusion broth contained 1.4% agar, 2% Tryptose (Difco), 20% horse or swine serum (swine serum was used to propagate .ll. pneutmoniae), 1:2,000 parts thallium acetate, 100 international units of penicillin per ml, and 3% yeast autolysate. The final pH of the medium was 7.8.
The yeast autolysate was prepared as follows. Dry baker's yeast (120 g) in 200 ml of distilled water was incubated at 56 C for 48 hr, and was centrifuged at 3,000 X g for 30 min; the supernatant fluid was filter-sterilized and retained.
Ml. gallisepticum (strains JA and WV) was propagated on the same medium less ox-heart infusion broth and peptone, with 10% turkey serum substituted for horse serum plus 2.1% Difco PPLO broth without crystal violet.
Preparation of specimens. Mlycoplasina species were grown on agar at 37 C until colonies were large enough to be clearly seen with the aid of a microscole (magnification, X 150 (Fig. 1) .
The colonies were composed of individual small-to-large, spherical-to-lpleomorphic cells.
Filamentous structures (Fig. 8, 16 , and 17) and short rows of connected cells (Fig. 4) were sometimes observed. limiting membranes (Fig. 3) . With the exception of Il1. hominis type 1 and 2 (Fig. 12, 13) , all strains or tyl)es of the same species exhibited similar membrane symmetry.
In all strains examined, electron-dense material was found close to the cell membrane. This layer varied in thickness and density, and seemed to consist of small floccules in direct contact with the cell surface (Fig. 2, 5, 8, 9) . Often a layer or layers of this substance were observed on limited regions of the cell surface, which sometimes gave the impression of additional membranes outside the limiting membrane of the cell (Fig. 5, 14, 22) .
Cytoplasm. Generally cytoplasm occupied most of the interior of the cells. Often a less-dense region of cytoplasm was found more or less centrally located within the cells (Fig. 12, 14) . The ratio of less-dense cytoplasm to the denser surrounding cytoplasm varied with the size of the individual cells. Smaller cells, "elementary bodies," were generally completely filled with dense material (Fig. 5, 7, 11, 17, 20, 24) , whereas larger cells had more extensive areas of lesser density (Fig. 5, 11, 20, 24) . Delicate filaments similar to those found in the nuclear regions of other bacteria were located in this less-dense region (Fig. 12, 18, 19, 21, 22) .
The dense regions of the larger cells were made up of ribosomes 20 m,u in diameter in a homogenous matrix (Fig. 2, 15 selves arranged adjacent to each other to form columns resembling corncobs which often were more than 25 ribosomes in length (100+ ribosomes per column). The long axis of these columns was parallel to the limiting membrane of the cell (Fig. lOa) . Homogenous spherical condensations 100 to 200 m,u in diameter with no limiting membranes were often observed. These condensations were usually located at the pheriphery of the cells and frequently in or adjacent to protrusions of limiting membranes (Fig. 8, 10) . A common finding in 11. gallisepticum strain W was one such spherical and two to three semilunar bodies lined up within and adjacent to a cell-membrane protrusion (Fig.   11 ). In .lf. pneumoniae these bodies were composed of electron-dense rod-shaped structures surrounded by less-dense cytoplasm the diameter of which corresponded to the diameter of the sl)herical bodies generally observed (Fig. 21) .
In several large swollen cells of some of the strains, remnants of cytoplasmic material were located as rather homogenous electron-dense accumulations in intimate contact with the limiting membranes (Fig. 23, 24) .
In addition to these cytoplasmic elements, two different types of membrane-bounded structures were seen. One was a seemingly empty round or elongated vesicle limited by a triple-layered membrane of the same width as the limiting membrane of the cell (Fig. 9, 15) . The other was a dense spherical body 100 to 200 m,u in diameter surrounded by the same type of membrane (Fig.  6, 8 The small dense cells are considered to be elementary bodies (E). All cells are limited by a triple-layered membrane of the symmetric type, i.e., the outer and the inner electron-dense layer being of the same width and density. 94,000 X. lular membranes were always of the same type as the cell membrane.
Areas of an electron-dense substance were sometimes found in the interstices between cells (Fig. 20, 22, 24 ). This substance resembled that described as being in direct contact with the outer layer of the cell membrane. The amount of this material varied considerably from strain to strain.
DIscussiON
It should be emphasized when discussing the results that all strains with but two exceptions (Al. gallisepticum and .ll. pneumoniae) were grown on the same medium. This medium generally affords excellent growth conditions for several mycoplasmas, but it cannot be considered optimal for all of the strains examined. This is indicated, for example, by Ml. spumans requirement of a 2-week growth period to produce detectable microcolonies. This slow growth of Al. spumans and other strains may be due to the fact that a serum which stimulates the growth of some strains may in the same concentration be inhibitory to others (Freundt, 1958) . Although previous experiments clearly proved that the general morphology of the mycoplasmas depends on growth conditions (Freundt, 1958) , nothing is known of the influence of growth conditions on their ultrastructure. Therefore, some reservation is needed in evaluating the significance of the ultrastructural differences observed among the various strains included in this study. Van Iterson and Ruys (1960a) 
